
US006100657A 

Ulllted States Patent [19] [11] Patent Number: 6,100,657 
Lamm et al. [45] Date of Patent: Aug. 8, 2000 

[54] ELECTRIC MOTOR DRIVE [56] References Cited 

U.S. PATENT DOCUMENTS 

[75] Inventors: Hubert Lamm, Kappelrodeck; Guenter 5,080,492 1/1992 PlatZer, Jr. ............................ .. 359/877 
Haderer, Buehl, both of Germany 5,164,645 11/1992 Takahisa et al. . 

5,404,673 4/1995 Toru et a1. . 

Assigneez Robert Bosch Stuttgart, 5,712,546 1/1998 Holthouse et al. ................... .. 318/282 
German 5,734,727 3/1998 Flaherty et al. .................... .. 381/86 

y 5,774,550 6/1998 Brinkmeyer et al. ............... .. 380/21 
5,864,989 2/1999 Funatsu et a1. ......................... .. 52/1 

[21] Appl, No; 09/075,204 5,872,436 2/1999 Bergmann et a1. ................... .. 318/286 

- _ Primary Examiner—Karen Masih 

[22] Flled' May 7’ 1998 Attorney, Agent, or Firm—Kenyon & Kenyon 

[30] Foreign Application Priority Data [57] ABSTRACT 

May 16, Germany ......................... .. An electric motor drive for an automotive Operating element 

[51] Int. c1.7 ...................................................... .. H02P 1/00 for moving between at least two @991 positions Arange about 
[52] U S C] 318/280_ 318/445_ 318/443_ at least one selected position of the operating element is 

established. The drive automatically moves the operating 
318/444; 318/449; 318/466; 318/467; 318/468 element into the selected position When the automotive 

[58] Field Of Search ................................... .. 318/280, 445, Operating element has reached the established range‘ 
318/443, 444, 449, 466, 467, 468; 381/86; 

296/216 13 Claims, 1 Drawing Sheet 

1 8 

SIGNAL PROCESSING 20 
22 ARRANGEMENT 

MOTOR 
\ MEMORY -_->DRIVER 

CIRCUIT 
K 

NTER 
24 26/" FACE 



U.S. Patent Aug. 8,2000 6,100,657 

1 8 
\ 

SIGNAL PROCESSING 
22 ARRANGEMENT 
\ MEMORY 

" a 
k’ 34 
) INTER 
24 26-"FACE 



6,100,657 
1 

ELECTRIC MOTOR DRIVE 

FIELD OF THE INVENTION 

The present invention relates to an electric motor drive for 
operating an automotive operating element. 

BACKGROUND INFORMATION 

Electric motor drives that are already knoWn move oper 
ating elements in motor vehicles betWeen, for example, end 
positions that are selected by an operating person. In order 
to cause such electric motor drives to move these operating 
elements, the operating person uses control commands that 
are delivered via an operating device. In particular, sliding 
electric sunroofs and sliding electric WindoWs are electri 
cally operated by pressing a toggle sWitch either in the 
direction of a completely open or a completely closed 
position, depending on the position of the sWitch. 
Furthermore, there are knoWn electric motor seat adjusting 
mechanisms that can move a vehicle seat or parts thereof 
betWeen end positions. It can happen that an operating 
person Wants to move the operating element into a certain 
desired position, but the position is not reached exactly. This 
desired position may be, for example, the closed position of 
an automotive sunroof or sliding electric WindoW or a 
certain seat position of an automobile seat. The operating 
person must therefore perform multiple adjustment opera 
tions until the operating element has assumed the desired 
position or must observe the operating element When posi 
tioning it to the desired position. 

SUMMARY OF THE INVENTION 

An object of the present invention is to ensure that certain 
preset, selected positions are assumed as selected positions 
by the operating element Without the monitoring of an 
operating person. 

In accordance With the electric motor drive of the present 
invention, the operating element assumes the selected posi 
tion reliably as soon as the operating element is in an 
established area. This established area is referred to as the 
capture range. As a consequence, the driver is not diverted 
from observing street traffic by attempting to position the 
operating element accurately. In principle, several selected 
positions may also be de?ned for an operating element. The 
present invention is then applicable for each individually. 

Whether the operating element is to be moved automati 
cally into the selected position is advantageously dependent 
upon the direction of movement of the operating element 
before reaching the established area. This alloWs an oper 
ating person, by selecting the direction of movement, to also 
position the operating element in the capture range or out of 
the capture range Without subsequent automatic movement 
of the operating element back into the selected position. The 
system for automatically moving the operating element is 
hereinafter referred to as the capture mechanism. 

According to another embodiment of the present 
invention, When no control commands have been provided 
for the operating element by the operating person, the 
electric motor drive moves the operating element Within the 
capture range automatically into the selected position. Dur 
ing the movement of the operating element on the basis of 
control commands issued by an operating person, hoWever, 
the capture mechanism is not operational. The operating 
element can thus be moved through the capture range 
Without the capture mechanism responding; hoWever, if the 
operating element remains in the capture range, the drive 
moves the operating element into the selected position. 
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2 
Another embodiment of the present invention provides 

that the selected position is an end position of the automotive 
operating element. This ensures advantageously that the end 
position Will be assumed correctly even When the automo 
tive operating element has been brought only into the 
vicinity of the end position. 

For those automotive operating elements that release or 
close an opening, such as, for example, a sliding roof, there 
is the risk that the sliding roof might not assume the closed 
position accurately, because a toggle sWitch operating the 
drive of the sliding roof Was released too soon. Due to Wind 
guards or sealing lips at the edge of the sliding roof opening, 
it is often difficult for an operating person to recogniZe that 
the sliding roof is not yet in the closed position and that a 
complete closing and sealing effect has not been achieved. 
Therefore, damage that Would otherWise be caused to the 
interior of the motor vehicle in this situation is prevented by 
the device according to the present invention. 

Since the motor vehicle operating element can be moved 
into end positions, there is the danger of pinching body parts 
if the drive moves automatically into the selected position. 
The capture range is advantageously selected about the 
position so that pinching of a body part is ruled out. For 
example, if the selected position is set so that the automotive 
operating element comes to rest against a stop in the 
position, the capture range may be no larger than a feW 
millimeters so that even children’s body parts cannot be 
pinched. 
According to another embodiment of the present 

invention, a device is provided to stop or reverse the drive 
outside the capture range in the event objects or body parts 
become pinched and to alloW adjustment Within the capture 
range. This rules out the possibility of pinching While at the 
same time ensuring the functionality of the capture 
mechanism, that is, the movement of the operating element 
to a ?xed position on reaching the capture range. 

Another implementation of the present invention is 
obtained When the drive has at least one speed sensor. The 
position of the operating element is related to the speed of 
the motor, so that the selected position and the capture range 
can be set as a function of the number of sensor pulses. 
HoWever, position sensors that are, for example, in the form 
of loop potentiometers, may be arranged on the operating 
element itself. 

Another embodiment of the present invention provides for 
the selected position and/or the selected range to be adjust 
able. This alloWs an operating person to adjust the response 
of the operating element to individual needs. For example, 
the operating person can set or clear different capture ranges 
or change their siZe. 

It is also possible for the selected position and/or the 
indicated range to be learnable so that a closed position of 
the operating element, Which may change in ongoing dis 
placement operations due to Wear or other in?uences, can be 
readjusted. 
The present invention can be used preferably With sliding/ 

lifting roofs, Where the selected position may be the closed 
position. To implement the sliding and lifting function, such 
roofs are often equipped With a link guide that converts a 
linear adjusting movement into a displacement or lifting of 
the roof by means of a mechanical system. The selected 
position can be chosen so that it corresponds to the closed 
position of the sliding/lifting roof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs a device according to the present invention 
for adjusting an automotive sliding roof. 
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FIG. 2 shows a device according to the present invention 
for adjusting an automotive lifting roof. 

DETAILED DESCRIPTION 

FIG. 1 shoWs a ?rst embodiment of the electric motor 
drive according to the present invention. An electric motor 
drive 10 moves an automotive operating element 13 betWeen 
tWo end positions 15 and 16. The operating element 13 is an 
automotive sliding roof. Drive 10 has a signal processing 
arrangement 18 Which regulates and controls drive 10 
through a motor driver circuit 20. An operating device 22 in 
the form of a toggle sWitch 24 that can be sWitched in tWo 
directions about a neutral middle position transmits control 
commands of the motor vehicle driver to signal processing 
arrangement 18. One sWitching direction of the toggle 
sWitch 24 triggers a movement of operating element 13 in 
the direction of end position 15, While the other sWitching 
direction triggers a movement in the direction of end posi 
tion 16. TWo Hall sensors 17 arranged in the electric motor 
M of drive 10 Work together With a magnet Wheel on the 
motor armature shaft (not shoWn) as rotational sensors. The 
sensor signals produced by Hall sensors 17 are analyZed by 
signal processing arrangement 18 over an interface 26 to 
determine the rotational speed, the direction of rotation, and 
other motion parameters of the electric motor M. Signal 
processing arrangement 18 determines the instantaneous 
position of operating element 13 from this data. 

The electric motor drive 10 according to the present 
invention operates as folloWs: An operating person selects 
an adjustment of operating element 13 by operating toggle 
sWitch 24. Signal processing arrangement 18 causes drive 10 
to move in the direction of one of the end positions 15 or 16 
by means of motor driver circuit 20. The direction is 
determined by the position of toggle sWitch 24. During the 
movement of operating element 13, signal processing 
arrangement 18 enters the Hall sensor signals generated in 
drive 10 via interface 26 and determines the current position 
of operating element 13 from the incremented Hall sensor 
signals. For operating element 13, tWo selected positions 38, 
38‘ representing certain speci?ed positions for operating 
element 13 are entered in tables in a memory 34 of signal 
processing arrangement 18. Capture ranges 35, 35‘ in the 
form of loWer limits 36, 36‘ and upper limits 37, 37‘ are 
established around the selected position 38, 38‘ and are also 
stored in memory 34 of signal processing arrangement 18. In 
addition, direction speci?cations 39, 39‘ are stipulated in 
memory 34 in the form of codes for the ranges. The codes 
represent a movement of the operating element 13 in the 
direction of end position 15, in the direction of end position 
16, or in both directions. The position information is based 
on a reference point 25 on operating element 13, Which is on 
the front edge of the sliding roof in this embodiment. If 
reference point 25 is above the loWer limits 36, 36‘ and 
beloW the respective upper limits 37, 37‘ of one of capture 
ranges 35 or 35‘, then the sliding roof is in the capture range. 
If the operating person returns toggle sWitch 24 to its middle 
position, then signal processing arrangement 18 compares 
the current position of operating clement 13 With capture 
ranges 35, 35‘. 

If the operating element 13 has reached one of capture 
ranges 35, 35‘ at the end of operation of toggle sWitch 24, 
and if its direction of movement before the end of operation 
corresponds to direction speci?cation 39 or 39‘ Which is 
assigned to capture range 35 or 35‘, then signal processing 
arrangement 18 activates drive 10 over motor driver circuit 
20 automatically until operating element 13 has assumed 
position 38 or 38‘ assigned to range 35 or 35‘. Only then is 
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4 
the drive 10 and thus the operating element 13 stopped. This 
movement cannot be terminated by the operating person. 
This ensures that the selected position is assumed in every 
case. HoWever, it is also possible to provide means to permit 
termination of the movement, for example, by a separate 
operating sWitch or by prolonged operation. 
One of the selected positions stored in the memory 34 for 

operating element 13, that is, position 38, is the closed 
position of operating element 13, Where front edge 28 of 
operating element 13 strikes against stop 30. Upper limit 37 
of range 35, Which is stipulated by selected position 38, 
coincides With the position of stop 30. The distance of the 
loWer limit 36 from the upper limit 37 is selected so that 
drive 10 moves operating element 13 through range 35 With 
half a revolution of the driven element of its gear. Taking 
into account the given mechanical relationships, range 35 is 
so small that it is possible to reliably rule out any pinching 
of a person’s body part betWeen front edge 28 of operating 
element 13 and stop 30 as operating element 13 is automati 
cally moved by signal processing arrangement 18. Secondly, 
by establishing the selected position 38, it is ensured that the 
sliding roof assumes the closed position When it is stopped 
near the closed position after a movement in the direction of 
stop 30. Damage to the interior of the vehicle due, for 
eXample, to Water penetrating into it is prevented. Outside of 
established range 35, signal processing arrangement 18 
stops or reverses control drive 10 in the event a person’s 
body part or an object becomes pinched betWeen operating 
element 13 and stop 30. To detect pinching, signal process 
ing arrangement 18 analyZes the signals of Hall sensors 17 
in drive 10. HoWever, it is also conceivable to analyZe the 
current consumed by the electric motor of drive 10. 
The second selected position 38‘ is in the vicinity of the 

ventilation position of operating element 13, that is, in an 
area Where the sliding roof is opened almost completely. 
LoWer limit 36‘ and upper limit 37‘ of range 35‘ assigned to 
the selected position 38‘ are equidistant but in different 
directions from selected position 38‘. If operating element 13 
is in range 35‘ after the operator stops actuating toggle 
sWitch 24, then the signal processing arrangement 18 auto 
matically moves operating element 13 into selected position 
38‘. In this case, the movement into selected position 38‘ is 
independent of the direction of the preceding movement of 
operating element 13. Selected position 38‘, for eXample, 
may be established so that the setting of the sliding roof in 
this position is especially favorable aerodynamically , or so 
that Wind noise occurring in driving is especially attenuated. 
HoWever, selected position 38‘ and/or range 35‘ about the 
selected position 38‘ may also be predetermined by the 
driver. The embodiment illustrated in FIG. 1 may also be 
used for adjusting a sliding electric WindoW. In this 
embodiment, operating element 13 is a sliding electric 
WindoW. 

FIG. 2 shoWs another embodiment of the present inven 
tion. An electric motor drive 10 moves an automotive lifting 
roof 113 betWeen a closed position 115 and a ventilation 
position 116. Drive 10, signal processing arrangement 18 
and operating device 22 for the automotive lifting roof are 
the same as in FIG. 1 and therefore are not shoWn here. End 
position 115 is entered in the memory 34 of the signal 
processing arrangement 18 as selected position 138. Arange 
135 is provided about selected position 138; loWer limit 136 
of range 135 coincides With selected position 138 and its 
upper limit 137 corresponds to a distance of lifting roof 113 
from selected position 138. If, after conclusion of a dis 
placement movement, operating element 113 is in range 135, 
the drive 10 automatically moves the operating element into 
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selected position 138. This automatic movement takes place 
independently of the direction of the preceding movement. 
Here again, the siZe of range 135 is selected so as to prevent 
a person’s body part from being pinched in the vehicle. 
What is claimed is: 
1. An electric motor drive for moving an automotive 

operating element betWeen at least tWo end positions, com 
prising: 

a drive device coupled to the operating element, Wherein 
a range about at least one selected position of the 
operating element is established, the at least one 
selected position being preset, and Wherein the drive 
device automatically moves the operating element into 
the at least one selected position When the operating 
element is in the established range. 

2. The electric motor drive according to claim 1, Wherein 
the automatic movement of the operating element into the at 
least one selected position is dependent on a direction of 
movement of the operating element before reaching the 
established range. 

3. The electric motor drive according to claim 1, Wherein, 
When the operating element is in the established range, the 
drive device moves the operating element into the at least 
one selected position in the absence of control commands 
for the operating element. 

4. The electric motor drive according to claim 1, Wherein 
one of the at least tWo end positions is an end position of the 
operating element, and Wherein the end position of the 
operating element corresponds to the at least one selected 
position. 

5. The electric motor drive according to claim 4, Wherein 
the operating element is moveable Within an open position 
and a closed position in at least one opening of an 
automobile, and Wherein the end position of the operating 
element corresponds to the closed position of the operating 
element. 

6. The electric motor drive according to claim 1, Wherein 
the at least one selected position is a ventilation position of 
the operating element. 
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7. The electric motor drive according to claim 1, Wherein 

the established range about the at least one selected position 
prevents any pinching of a body part of a person during the 
automatic movement of the operating element. 

8. The electric motor drive according to claim 7, further 
comprising a signal processing arrangement, coupled to the 
drive device, for stopping and reversing the drive device in 
the event an object is pinched When the operating element 
lies outside the established range about the at least one 
selected position, and for alloWing movement of the oper 
ating element inside the established range about the at least 
one selected position. 

9. The electric motor drive according to claim 1, further 
comprising: 

a signal processing arrangement coupled to the drive 
device; 

an input device for relaying commands to the signal 
processing arrangement; and 

a plurality of sensors, coupled to the signal processing 
arrangement, for determining a position of the operat 
ing element, Wherein the signal processing arrangement 
performs at least one of a controlling operation and a 
regulating operation of the drive device as a function of 
signals produced by the plurality of sensors. 

10. The electric motor drive according to claim 9, further 
comprising an electric motor coupled to at least one of the 
plurality of sensors, and Wherein each one of the plurality of 
sensors is a rotational speed sensor. 

11. The electric motor drive according to claim 10, 
Wherein each rotational speed sensor is a Hall sensor. 

12. The electric motor drive according to claim 1, Wherein 
at least one of the at least one selected position and the 
established range is adjustable. 

13. The electric motor drive according to claim 1, Wherein 
the operating element is one of a sliding roof, a lifting roof, 
and a WindoW. 


